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CLAIMS 

1. A compound which is a carbamate of formula (I): 




(') 

10 

wherein 

R1 represents a group selected from phenyl, 2-furyl, 3-furyl, 2-#iienyl, 3-thienyl, benzyl, 
furan-2-ylmethyl, furan-3~ylmethyl, thiophen-2-ylmethyi, thiophen-3-yImethyl; 

15 

R2 represents a group selected from optionally substituted lower alkyl, optionally 
substituted lower alkenyl, optionally substituted lower alkynyl, saturated or unsaturated 
cycioalkyl, saturated or unsaturated cycloalkylmethyl, phenyl, benzyl, phenethyl, furan- 
2-ylmethyl, furan-3-ylmethy!, thiophen-2-ylmethyl, thiophen-3-ylmethyl, pyridyl, and 
20 . pyridylmethyl; wherein the carbocyclic moieties in the cycloalkyl, cycloalkylmethyl, 
phenyl, benzyl or phenethyl groups can be optionally bridged or fused to another 
saturated, unsaturated or aromatic carbocyclic moiety or to a cyclic moiety comprising 
carbon atoms and 1 or 2 oxygen atoms; 

25 the cyclic groups present in R1 and R2 being optionally substituted by one, two or three 
substituents selected from halogen, straight or branched, optionally substituted lower 
alkyl, hydroxy, straight or branched, optionally substituted lower alkoxy, -SH, straight or 
branched optionally substituted lower alkylthio, nitro, cyano, -NR'R", -C0 2 R\ -C(0>- 
NR'R", -N(R m )C(0)-R\ -N(R" , )-C(0)NR , R", wherein R\ R" and R m each independently 

30 represents a hydrogen atom or a straight or branched, optionally substituted lower alkyl 
group or R 1 and R" together with the atom to which they are attached form a cyclic 
group; 

p is 1 or 2 and the carbamate group is attached at positions 2, 3 or 4 of the azabicyclic 
35 ring, 
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and pharmaceutically acceptable salts thereof, including quaternary ammonium salts of 
formula (II) 



5 

wherein R1 , R2 and p are as defined above; 

m is an integer from 0 to 8; 

10 n is an integer from 0 to 4; 

A represents a group selected from -CHjr, -CH=CR X -CR=CH-, -CR'R"-, -C(0>, -0-, - 
S-, -S(O)-, -S(0)2- and -NR-, wherein R' and R" are as defined above; 

15 B represents a hydrogen atom, or a group selected from straight or branched, 

optionally substituted lower alkyl, hydroxy, straight or branched, optionally substituted 
lower alkoxy, cyano, nitro, -CH=CR'R", -C(0)OR\ -OC(0)R\ -SC(0)R\ -C(0)NR'R'\ - 
NR , C(0)OR ,, l -NR'C(0)NR n , cycloalkyl, phenyl, naphthanelyl, 5,6,7,8- 
tetrahydronaphthanelyl, benzo[1 ,3]dioxolyl, heteroaryl or heterocyclyl; R' and R n being 

20 . as defined above; and wherein the cyclic groups represented by B are optionally 

substituted by one, two or three substitutuents selected from halogen, hydroxy, straight 
or branched, optionally substituted lower alkyl, phenyl, -OR 1 , -SR\ -NR'R", -NHCOR', - 
CONR'R", -CN, -N0 2 and -COOR'; R' and R" being as defined above; 

25 X* represents a pharmaceutically acceptable anion of a mono or polyvalent acid; 

including all individual stereoisomers of formulae (I) or (II) and mixtures thereof; 

with the proviso that the compound of formula (I) is not one of 

30 

Diphenylcarbamic add 1-azabicyclo[2.2.2]oct-3-yl ester 
Ethylphenylcarbamic acid 1-azabicyclo[2.2.2]oct-3-yl ester 




X 

(II) 
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2. A compound of formula (I) or formula (II) according to claim 1 , wherein when the 
cyclic group present in R1 is unsubstituted or has only one substitutent R2 has at least 

. one subsfrtuent. . 

3. A compound of formula (I) or formula (II) according to claim 1 wherein when R2 is 
not substituted the cyclic group present in R1 has at least two substituents. 

4. A compound of formula (I) according to any one of claims 1 to 3, wherein when: 
P is 2; 

the carbamate group is attached at position 3 of the azabicyclic ring; 

and R1 is an unsubstituted indanyl group or a phenyl group, which is optionally 
substituted with one or two substitutents selected from chlorine, fluorine, bromine, 
methyl, hydroxy and cyano; 

then R2 cannot be one of: unsubstituted cyclopropylmethyl; unsubstituted 
cyclobutylmethyl; unsubstituted cyclopentylmethyl; cyclohexylmethyl optionally 
substituted with a methyl or an isopropenyl group; unsubstituted cyclohexenyl; 
unsubstituted norbornenyl; unsubstituted bicyclo[2,2,1]heptanyl; unsubstituted 
benzo[1 ,3]dioxoiyl; unsubstituted 2,3-dihydrobenzo[1 ,4]dioxinyI; unsubstituted benzyl ; 
a benzyl group which is substituted with one or two substituents selected from fluorine, 
chlorine, bromine, methoxy, methyl, trifluoromethyl, ethyl, tertbutyl, hydroxy, 
hydroxymethyl, cyano, aminocarbonyl, trifluoromethoxy, benzyloxy, isopropyioxy; and a 
benzyl group which is substituted with three fluorine atoms. - 

5. A compound of formula (I) according to any one of claims 1 to 3 wherein R1 
represents a group selected from 2-furyl, 3-furyl, 2-thienyf, 3-thienyl, benzyl, furan-2- 
ylmethyl, furan-3-ylmethyl, thfophen-2-ylmethyl; thiophen-3-ylmethyl; the cyclic groups 
present in R1 being optionally substituted by one, two or three substituents selected 
from halogen, straight or branched, optionally substituted lower alkyl, hydroxy, straight 
or branched, optionally substituted lower alkoxy, -SH, straight or branched optionally 
substituted lower alkylthio, nitro, cyano, -NR'R", -CQ 2 R\ ^(OHMR'R", -N(R ,M )C(0)-R\ 
-NfR^-CfOJNR'R", wherein R\ R" and R m each independently represents a hydrogen 
atom or a straight or branched, optionally substituted lower alkyl group or R' and R" 
together with the atom to which they are attached form a cyclic group; 



74 



WO 2004/000840 



PCT/EP2003/006472 



6. A compound of formula (I) according to any one of claims 1 to 3 wherein R2 
represents an optionally substituted group selected from lower alkyl, lower alkenyl, 
lower alkynyl, saturated or unsaturated cycloalkyl, phenyl, phenethyl. furan-2-ylmethyl, 
furan-3-ylmethyl, thiophen-2-ylmethyl, thiophen-3-ylmethyl, pyridyl, and pyridylmethyl 
or a saturated or unsaturated cycloalkyimethyl group which has at least one substituent 
and is selected from substituted cyclopropylmethyl, substituted cyclobutylmethyl and 
substituted cyclopentyimethyl; the substituents of the cyclic groups present in R2 being 
one, two or three substituents selected from halogen, straight or branched, optionally 
substituted lower alkyl, hydroxy, straight or branched, optionally substituted lower 
alkoxy, -SH, straight or branched optionally substituted lower alkylthio, nitro, cyano, - * 
NR'R", -C0 2 R\ -C(0)-NR'R", -N(R'")C(0)-R\ -NCR-'KCOJNR'R", wherein R', R" and 
R"' each independently represents a hydrogen atom or a straight or branched, 
optionally substituted lower alkyl group or R' and R" together with the atom to which 
they are attached form a cyclic group; 

7. A compound of formula (II) according to any one of claims 1 to 3 wherein when 
p is 2; 

the carbamate group is attached at position 3 of the azoniabicyclic ring having (3R>- 
configuratioh; 

R1 is a phenyl group which is optionally substituted with a fluorine atom or a methyl 
group; 

R2 is an unsubstituted cyclohexylmethyl group or a berczyl group which is optionally 
substituted with one or three fluorine atoms; 

and X" iodine; 

then, the sequence B-(CH2) n -A-(CH 2 ) m - cannot be a methyl group. 

8. A compound of formula (II) according to any one of claims 1 to 3 with the proviso 
that the said compound is not one of: 

(3R)-3-(Benzylphenylcarbamoyloxy)-1-methyl-1-azoniabicyclop.2.2]octane 
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iodide . 

(3R)-3^(4-Fluoroben2yl)phenylcarbamoyloxy]-1-methy^1-azoniabicydo[2. 
2.2]octane iodide 

(3R)-3-(Benzyl-o-tolylcart»amoyloxy)-1 -methyH -azoniabicydo[2.2.2}octane iodide 

(3R)-1-Methyl-3-[o-tolyl-(2 > 4 I 5-trifIuorobenzyl)carbamoytoxyH- 
azoniabicydo[2.2.2]odane iodide 

(3R)-3-[(4-Fluoroben2yl)-m-tolylcarbamoyloxy]-1-methyl-1-azoniabicyclo[2.^ 
iodide 

(3R)-3-[Benzyl-(2-fiuorophenyl)carbamoyloxy]-1^ethy}-1-azoniabicydo[2.2.2]octane 
iodide ' 

(3R}-3-[CydohexylmethyK2-fluorophenyl)carbamoyloxy]-1-4Tiethyl-1- 
azoniabicyclo[2.2.2]odane iodide 

9. A compound of formula (II) according to any one of daims 1 to 3, 7 or 8 wherein R1 
represents a group seleded from phenyl, 2-thienyl, 3-thienyl, thiophen-2-ylmethyl, 
thiophen-3-ylmethyl, furan-2-ylmethyl or furan-3-ylmethyl, the cydic groups present in 
R1 being optionally substituted with one to three substitutents seleded from fluorine, 
chlorine, bromine, methyl, methoxy, trifluoromethyl, ethyl, tert-butyf, hydroxy and 
cyano. 

10. A compound of formula (II) according to claim 9 wherein R1 represents a group 
selected from phenyl, 2-fluorophenyl, 3-flurorophenyl, 4-fluorophenyl, 3-methylphenyl. 
4-methylphenyl, 2,5-difluorophenyl, 2,6-difluorophenyl, 2,4,5-trifluorophenyl, 5- 
methylfuran-2-ylmethyl, 4-fluoro-2-methylphenyl, 3-fluoro-4-methoxyphenyl, 3-methyl- 
thiophen-2-ylmethyl, 4,5-dimethyl-thiophen-2-ylmethyl, thiophen-3-ylmethyl, 5-methyl- 
furan-2-ylmethyl, 5-methyl-2-trifluoromethyl-furan-3-ylmethyl, and 2,5-dimethyl-furan-3- 
ylmethyl, 

1 1 . A compound of fonnula (II) according to any one of claims 1 to 3 or 7 to 10 wherein 
R2 represents a pent-4-enyl, pentyl, butyl, allyl, benzyl, thiophen-2-ylmethyl, thiophen- 
3-ylmethyl, furan-2-ylmethyl, furan-3-ylmethyl, phenethyl, cydopentyl, cydohexyl or 
cyclohexylmethyl group, the cyclic groups present in R2 being optionally substituted 
with one to three substitutents selected from fluorine, chlorine, bromine, methyl, 
methoxy, trifluoromethyl, ethyl, tert-butyl, hydroxy and cyano. 

12. A compound according to claim 1 1 wherein R2 represents a group selected from 3- 
fluorobenzyl, 2,4,5-trifluorobenzyl, 3,4,54rifluorobenzyl, S-Bromothiophen-2-ylmethyl, 
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3,4-dimethoxyphenylethyI, 3-methyIthiopheiv2-ylmethy1, thiophen-3-ylmethyI, 4-bromo- 
5-methylthiophen-2-ylmethyl, 4,5-dimethylfurai>2-yImethyl, furan-3-ylmethyl, 2^1uoro-4- 
methoxybenzyl, 2-(4-fluorophenyl)ethyl, butyl, pent-4-enyl and cyclopentyl. 

5 1 3. A compound of formula (II) according to any one of claims 1 to 3 or 7 to 1 2 wherein 
A is -CH2-, m and n are both 0, and B represents a group selected from straight or 
branched, optionally substituted lower alkyl, hydroxy, straight or branched, optionally 
substituted lower alkoxy, cyano, nitro, -CH=CR'R", -C(0)OR\ -OC(0)R', -SC(0)R\ - 
CfOJNR'R", -NR'C(0)OR", -NR'CfOJNR", cycloalkyl, phenyl, naphthanelyl, 5,6,7,8- 

10 tetrahydronaphthanelyl, ben2o[1,3]dioxolyl, heteroaryl or heterocyclyl; R' and R" being 
as defined in claim 1 ; and wherein the cyclic groups represented by B are optionally 
substituted by one, two or three substitutuents selected from halogen, hydroxy, straight 
or branched, optionally substituted lower alkyl, phenyl, -OR\ -SR\ ~NR*R'\ -NHCOR', - 
CONR'R", -CN, -N0 2 and -COOR'; R' and R" being as defined above; 

15 

14. A compound of formula (II) according to any one of claims 1 to 3 or 7 to 12 wherein 
, A is -CH2-, B is as defined in claim 1 and at least one of m or n is not 0. 

15. A compound of formula (II) according to any one of claims 1 to 3 or 7 to 12 wherein 
20 B represents a thiophen-2-yl group or a phenyl group which is optionally substituted 

with one to three substituents selected from halogen atoms, or hydroxy, methyl, - 
CHsOH, -OMe, -NMe 2 , -NHCOMe, -CONH 2 , -CN, -NO* -COOMe, or-CF 3 groups.' 

16. A compound according to claim 15, wherein B represents a phenyl, 4-fluorophenyl, 
25 3-hydroxyphenyl or thiophen-2-yI group. 

17. A compound of formula (II) according to any one of claims 1 to 3, 7 to 12, 15 or 16 
wherein n= 0 or 1; m is an integer from 1 to 6; and A represents a -CH2-, -CH=CH-, - 
CO-, -NMe-, -O- or -S- group. 

30 

18. A compound of formula (II) according to claim 17, wherein m is 1, 2 or 3 and A 
represents a -CH2-, -CH=CH-, or -O- group. 

19. A compound of formula (II) according to any one of claims 1 to 3 or 7 to 12 wherein 
35 the sequence B-(CH2)n-A-(CH2) m - represents a group selected from 3-phenoxypropyl, 

2-phenoxyethyl, 3-phenylallyl, phenethyl, 3-phenyIpropyl, 3-(3-hydroxyphenoxy)propyl, 
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3-(4-fluorophenoxy)propy1, 3-thiophen-2-ylpropyl, allyl, heptyl, 3-cyanopropyl and 
methyl. 

20. A compound of-formula (II) according to any one of claims 1 to 3 or 7 to 19 wherein 
X' represents a chloride, bromide, trifluoroacetate or methanesulphonate anion. 

21 . A compound of formula (I) or (II) according to any one of the preceding claims, 
wherein p is 2. 

22. A compound of formula (I) or (II) according to any one of the preceding claims, 
wherein the azabicyclic ring is substituted in the 3-position. 

23. A compound of formula (I) or (II) according to claim 22 wherein the carbon at the 3- 
position of the azabicyclic ring has R configuration. 

24. A compound of formula (I) or (II) according to claim 22 wherein the carbon at the 3- 
position of the azabicyclic ring has S configuration. 

25. A compound according to any one of the preceding claims, which is a single 
isomer. 

26. A compound of formula (I) according to claim 1 which is one of: 

[2-(3,4-Dimethoxyphenyl)ethyl]^5-methylfuran-2-ylmethyl)carbamic acid (3R)-1 - 
azabicyclo[2;2.2]oct-3-yl ester 

(5-Bromothiophen-2-y)methyO acid (3R)-1- 

azabicyclo[2.2.2]oct-3-yl ester 

(4-Fluoro-2HTiethylphenyl)^3-methylthiophen-2-ylmethyI)carbamic acid (3R)-1- 
azabicyclo[2.2.2]oct-3-yI ester 

(3-Fluoro-4-methoxyphenyl)thiophen-3-ylmethyIcarbamic add (3R)-1- 
azabicyclo[2.2.2]oct-3-yl ester 

Thiophen-3-ylmethyl-(2,4,5-trifluorobenzyl)carbamic acid (3R)-1-azabicyclo[2.2.2]oct-3- 
yl ester 

(4-Bromo-5^ethylthiophen-2-ylmethyIH^ acid 
(3R)-1 -azabicyclo[2.2.2]oct-3-yl ester 

(4,5-Dimethylfuran-2-ylmethyO^ acid (3R)-1- 

-azabicyclo[2.2.2]oct-3-yl ester 
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Furan-3-yImethyK5-me^ acid (3R)-1 - 

azabicyclo[2.2.2]oct-3-yI ester 

(2,5-Dimethylfurarh3-ylmethyIH2-^^ acid (3R)-1- 

azabicydo[2.2.2]oct-3-yl ester 

[2-(4-Fluorophenyt)ethylH3HTie%IM^ add (3R)-1- 

azabicydo[2.2.2]oct-3-yl ester 

Butyl-(2,5-difluorophenyI)carbamic acid (3RH-azabicydo[2.2.2]oct-3-yl ester 

(2 1 6-Difluorophenyl)pent-4-enylcarbamic acid (3R)-l-aza-bicyclo[2.2.2]oci-3-yl ester 

CyclopentyK4,5^imethylthiopherv2-y!methy!)carbamic add (3R)-1- 

azabicyclo[2.2.2]oct-3-yl ester 

(5-Ethytthiophen-2-ylmethylH^ 

add (3R)-1-azabicyclo[2.2.2]oct-3-yI ester 

27. A compound of formula (II) according to daim 1 which is one of. 

(3R)-3-K3-Fluorobenzyl)-(3-fluorop 
azoniabicyclo[2.2.2]octane bromide 

(3R)-3-[(3-Fluorobenzyl)-(3-fluorophenyl)carbamoyloxy]-1-(3-phenylpropyl)-1- 
azoniabicydo[2.2.2]octane bromide 

(3R)-H2-Phenoxyethyl)-3-[m-toty - 
azoniabicycloI2.2.2]octane bromide 

(3R)-1 -(3-Phenylpropyl)-3-[m-tolyI-(2,4 f 5-trifluorobenzyt)cart>amoyioxy]-1 - 
azoniabicyclo[2.2.2]octane bromide 

(3R)-3-[(3-FluorophenylH3,4,^ 
azoniabicyclo[2.2.2]octane bromide 
(3R)-1-Allyl-3-[[2^3,4^imethoxyp^ 

ylmethyl)carbamoyloxy]-1 -azoniabicyclo[2.2.2]octane bromide 

(3R)-34(5-Bromothiophen-2-ylmethyl)-(2A5^ 
phenoxypropyO-1 -azoniabicyclo[2.2.2]odane trifluoroacetate 

(3R)-3-[[2^3,4^imethoxyphenyl)ethyQ-(^ 
ethoxycarbonylbutyl)-l-azoniabicydo[2.2.2]octane trifluoroacetate 

(3R)-3^(4-Fluoro-2-methylphenylM3-me^ 
phenoxyethyl)-1-azoniabicydo[2.2.2]octane trifluoroacetate 

(3R)-3^(3-Fluoro^methoxyphenyI)thto^ 
phenylallyl)-1 -azoniabicyclo[2.2.2]odane trifluoroacetate 

(3R)-1 -Phenethyl-34thiophen-3-y)methyI^ - 
azoniabicydo[2.2.2]octane trifluoroacetate 
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(3R)-3^(4-Bromc>5-methylthiopherh2-ylmethyO-(3-mefliylthiophen-2- 

ylmethyl)carbamoyloxy]-1-(3-phenylpropyl)-1-azoniabicyclo[2.2.2]octane 
trifluoroacetate 

(3R)-3-[(4>DimethyJfuran-2-ylmethylH^^ 
5 (3-hydroxyphenoxy)propyl]-1-azoniabicyclo[2.2.2}octane trifluoroacetate 

(3RH^3K4-Fluorophenoxy)propyl]-3^fu^ 
trifluoromethy1furan-3-ylmethyl)carbamoyloxy^^ 
trifluoroacetate 

(3R)-3-K2,5-Dimethylfuran-3-ylmethylH2-fluoro-4^ethoxyte 
l o thiophen-2-ylpropyl)-1 -azoniabicyclo[2.2.2]octane trifluoroacetate 

(3R)-1-Allyl-342^4-fluorophenyl)ethynK3^ethylthiophei>2-ylmethyl)ra^ 
azoniabicyclo[2.2.2]octane trifluoroacetate 
(3R)-3^ButyK2,5<lifluorbphenyl)cait>amo^ 
trifluoroacetate 

15 (3R^H3-cyanopropyl)-3-[(2,6-difluorophenyl)pent-4-enylcarbamoyloxy]-1- 
azoniabicyclo[2.2.2]octarie trifluoroacetate 

(3R)-3^Cyclopentyl-(4,5Mjimethylthiophen-2-ylmethyl)carbamoyloxy]-1^ 
azoniabicyclo[2.2.2]octane trifluoroacetate 

(3R)-3-[(3-Ruorophenyl)-(3,4,5-trifluoroben2yl)carbamoyloxy]-1 -(3-phenylpropyl)-1 - 
20 azoniabicyclo[2.2.2]octane bromide 

(3R)-3-[(5-Ethy!thiophen-2-ylmethyl)-(3-methylthiopheiv2-ylmethyl)carbam 
phenylpropyl)-1-azoniabicyclot2.2.2]octane bromide 

(3R)-3-n2^3,4Kiimethoxypheny1)ethylH5^^ 
ethoxycait»ony!butyl)-1-a2oniabicyclof2.2.2]octanefomiate 
25 (3R)-3-[(4-Fluoro-2^ethylphenylH3-methylmio^ 
phenoxyethyl)-1-azoniabicyclo[2.2.2]octane bromide 
(3R)-3-[(3-Fluoro-4^ethoxyphenyl)th^ 
phenylallyl)-1-azoniabicydo[2.2.2]octane bromide 

(3R)-1-Allyl-3-[2^4-fluorophenyl)ethyl]-(3HTiethylthiophen-2-ylmemyl)carbamoylo^^ 
30 azoniabicyclo[2.2.2]octane bromide 

28. A pharmaceutical composition comprising a compound according to any one of 
claims 1 to 27 in admixture with a pharmaceutical^ acceptable carrier or diluent. 

35 29. A compound according to any one of claims 1 to 27 for the treatment of a 

pathological condition or disease susceptible to amelioration by antagonism of M3 
muscarinic receptors. 
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30. Use of a compound according to any one of claims 1 to 27 in the manufacture of a 
medicament for the treatment of a pathological condition or disease susceptible to 
amelioration by antagonism of M3 muscarinic receptors. - : ' 

31 . Use according to claim 30 wherein the pathological condition is a respiratory, 
urological or gastrointestinal disease or disorder. 

32. A method for treating a subject afflicted with a pathological condition or disease 
susceptible to amelioration by antagonism of M3 muscarinic receptors, which 
comprises administering to said subject an effective amount of a compound as defined 
in any one of claims 1 to 27. 

33. A method according to claim 32 wherein the pathological condition is a respiratory, 
urological or gastrointestinal disease or disorder. 

34. A combination product comprising 

(i) a compound according to any one of claims 1 to 27; and 

(ii) another compound effective in the treatment of a respiratory, urological or 
gastrointestinal disease or disorder 

for simultaneous, separate or sequential use. 

35. A combination product according to claim 34 comprising 

(i) a compound according to any one of claims 1 to 27; and 

(ii) a B 2 agonist, steroid, antiallergic drug, phosphodiesterase IV inhibitor and/or 
leukotriene D4 (LTD4) antagonist 

for simultaneous, separate or sequential use in the treatment of a respiratory disease. 
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